The Bugscope project, an educational outreach program for K-12 classrooms, provides an opportunity for students and teachers to remotely operate a scanning electron microscope to image "bugs" at high magnification. The microscope is remotely observed [ Fig. 1 ] and controlled [Fig. 2] in real time from a classroom computer over the Internet using a web browser. In addition to the user interface, the Interactive Remote Microscopy Application (IRMA) software features interactive chat among all participants, automated data archiving and session administration, a communications layer, and server software.
The initial implementation provided still images from the microscope, a reduced set of controls (i.e. focus, contrast, magnification, etc.), and simple administration, scheduling, and data archiving functionality [1, 2] . Although this worked well for educational outreach purposes, it is insufficient for serious research. In particular, image latency made Bugscope difficult to use for focus operations and navigation of the stage.
Beyond the educational outreach opportunity, Bugscope is intended as a proof-of-concept venture for a number of desired capabilities. With sufficient control of the microscope and a true to life viewing experience, remote microscopy can be proven valuable for remote and collaborative research among isolated researchers, training new users in the operation of the microscope, and the teaching of classes ranging from nanoscience to biology. The introduction of low-latency streaming video to Bugscope, combined with full control over all microscope parameters, and automated administration and session preparation, addresses these goals. This paper focuses primarily on the goals targeted by the addition of streaming video, the technical challenges (and their solutions) that were encountered along the way, and the results found when the new version of the software was deployed. Specific challenges in this effort included video latency, video frame rate, image size, and image quality, plus management of available bandwidth. This paper outlines in detail the tradeoffs involved, the options available, and the tools and solutions chosen to address each need. Results indicate that, for some classes of users, the IRMA application is ready for use in research-grade science [3] . 
